It has been established (2, 12 ) that intact tissues of higher plants readily incorporate C14-labeled amino acids into their cellular proteins. In addition, evidence has been presented (11) that an isolated mitochondrial fraction from bean seedlings is capable of incorporating several amino acicls. This incorporation into mitochondrial protein is of particular interest as it closely resembles the synthesis of simple peptides (14, 15, 16) in its dependence on the respiratory energy of adenosinetriphosphate (ATP). The ability of such an isolated cellular fraction to incorporate aiiino acids makes a further study of cell-free systems of interest.
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The sole purpose of the present investigation has been to study in some detail the incorporation of amino acids into the proteins of cell-free extracts of higher plants. The present communication reports results on the nature of the incorporation process and on the partial purification and properties of a particulate system from pea seedlings that incorporates amino acids at relatively high rates. EXPERIMENTAL Seedlings were grown under weak red light at 260 C and 90 % humidity as described previously (13) . Tissue homogenates, prepared in either sucrose-phosphate (13) or other buffers (10) , were also made as described earlier. Sedimentation of cellular fractions was carried out with the techniques previously used in the study of glutamine synthesis (10) . Experiments were performed in a Dubnoff Metabolic Incubator at 380 C and a shaking rate of approximately 100 cvcles per minute. The basic reaction system consisted of the homogenate or cellular fraction plus 0.05 'M phosphate buffer (pH 7.5) and 0.01 I glutamate-2-C14 or other C14-labeled amino acid. The supplemental amino acid mixture used in certain experiments was composed of 0.1 mg per ml of each of the following L-amino acids: alanine, arginine, aspartate, cysteine, glutamate, glycine, histidine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine, tryptophane, and valine, plus 0.001 mg per ml of tyrosine. After incubation, proteins were precipitated and washed as described before (12) . Radioactivity of each fraction was determined as previously (12) slightly. In contrast to this, the data of table I demonstrate a marked dependence of the incorporation process on oxidative activity. The incorporation is greatly inhibited by cyanide, azide, and by anaerobiosis. The marked inhibition of incorporation obtained with carbon monoxide is almost completely eliminated by light, which strongly indicates a participation of the oxidative system of peas in the incorporation process. The pronounced inhibition produced by dinitrophenol suggests, in agreement with previous results (11) , that amino acid incorporation in these preparations is dependent on oxidative phosphorylation and, therefore, probably on ATP.
PARTICIPATION OF ATP IN AMINO ACID INCOR-PORATION: Despite the above evidence for the participation of oxidative phosphorylation (and, therefore, probably ATP) in the incorporation process, it is not possible to demonstrate a necessity for ATP unless the cell-free extracts are dialyzed ( tivity while adenosinediphosphate (ADP) is somewhat inhibitory. These results agree both with those previously obtained with plant mitochondrial preparations (11) and with mammalian particles (16) . It seems quite likely that ATP is indeed necessary for at least a portion of amino acid incorporation.
EFFECT OF DIVALENT IONS ON INCORPORATION:
The apparent participation of ATP in amino acid incorporation (presumably by some transphosphorylation reaction) suggests that magnesium ions might also be required for this process as they are for amide (10) and peptide (13, 14, 15) * Complete system contained: 0.01 M glutamate-C", 0.05 M potassium phosphate buffer (pH 7.5), 0.01 M each of the amino acids or 0.2 ml of the mixture of 17 amino acids and 1 ml of homogenate in a total volume of 2 ml. Incubation was for 5 hrs at 38°C. ** The following individual amino acids were without effect on glutamate-C" incorporation when incubated with the above system: a-alanine. ,B-alanine, y-aminobutyric acid, arginine, cysteine, dihydroxyphenylalanine, glycine, histidine, leucine, lysine, methionine, phenylalanine, proline, serine, tryptophane, tyrosine (0.0001 M), and valine. 
